M(a)hbub 1 


Soil Fertility and Plant Nutrition 


® Soil fertility: Soil fertility refers to the ability of soil to supply all essential plant nutrients to plants 
in adequate amounts, available forms and balanced proportions. It is measured in term of available 
forms of the essential nutrients in the soil. 


© Soil productivity: soil productivity refers to the ability or capability of a soil to produce crop with 
specific system of Crop management, it is measured in term of Crop yield and calculated in unit area. 
It depends on various factors such as soil fertility. 


© Difference between soil fertility and productivity 


Soil fertility 

Soil productivity 

1. Soil fertility refers to the ability of soil to 
supply all essential plant nutrients to plants in 
adequate amounts available forms and balanced 
proportions. It is measured in term of available 
forms of the essential nutrients in the soil. 

1. soil productivity refers to the ability or 
capability of a soil to produce crop with specific 
system of Crop management, it is measured in 
term of Crop yield and calculated in unit area. It 
depends on various factors such as soil fertility. 

2. Soil fertility is one of the factors for crop 
production, other factors are water supply, slope 
of land, depth of water table and weeding. 

2. It is the interaction of all the factors that 
determine the magnitude of crop yields. 

3. All fertile soil may not be productive. 
Example: sea soil, saline soil. 

3. All productive soil must be fertile. 

4. It can be analysed in the laboratory. 

4. It can be assumed in the field under particular 
condition. 

5. It can be increased by soil management. 

5. It can be increased by crop management. 

6. It is the potential status of soil to produce 
crops. 

6. It is the resulting effects of various factors 
influencing crop production. 

7. Soil fertility depends on pH and organic matter 
of soil. 

7. Soil productivity depends on management 
practices. 


© Essential plant nutrients/ plant nutrition 

► Plant nutrition may be defined as the supply and absorption of chemical compounds required for 
plant life, growth and metabolism, it is the process of absorption and utilisation of Essential elements 
for plant growth and reproduction. All sorts of plant foods are produced from those nutrients. 

► An essential plant nutrient may be defined an element so essential for a specific metabolic activity 
that in its absence the plants cannot continue their growth or cannot complete their life cycle and it 
cannot be substituted by another element. 
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® Criteria of essential plant nutrients 

An element will be considered as essential for both when the following criteria are satisfied- 

1 . In absence of deficiency of the element makes it impossible for the plant to complete it's life cycle. 

2. The element is very specific and cannot be replaced by another element. 

3 . The element plays a direct role in plant metabolism. 

4. The elements should be required by at least two kinds of plants. 

® Classification of essential plant nutrients 

Actually on the basis of quantitative requirement by plants, the essential plants nutrients are classified 
into two main categories- 

1. Macro or major nutrients. 

2. Micro nutrients. 

1. Macro or major nutrients 

Those nutrients which required by plants in 
of macro nutrients is 9 and these are C, H, 
classified into two types- 

i) Primary nutrients: C, H, O, N, P, K are the primary elements which are essential for seed 
germination and for primary growth. 

ii) Secondary nutrients: secondary macro nutrients are those which are needed only when 
the plants have started growing (secondary growth). They are Ca, Mg and S. 

2. Micro or minor nutrients 

micro nutrients are those which are required by plants in less amount than that of macro nutrients but 
essential for plant. These are Fe, Mn, Cu, Zn, B, Cl, Mo and Co. The number of micro nutrients is 8. 

® Difference between macro and micro nutrients 


higher amounts are called macro nutrients. The number 
O, N, P, K, S, Ca, Mg. Again this macro nutrients are 


Macro nutrients 

Micro nutrients 

1. Plants absorb these nutrients in higher 
amounts. 

1 . Plants absorb these nutrients in less amount. 

2. Excess is not harmful to the plant. 

2. Excess is harmful to the plant. 

3. Deficiency symptoms are found on older 
leaves. 

3. Deficiency symptoms are found on young 
leaves. 

4. More storage in soil. 

4. Less storage in soil. 

5. C, H, 0, N, P, K, S, Ca and Mg are the Macro 
nutrients. 

6. Fe, Mn, Cu, Zn, B, Mo, Cl and Co are the 
micro nutrients. 
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Essential Plant Nutrients available form 

The form in which nutrients are available to plants is called available form. 


Name 

Available form 

Sources 

Carbon (C) 

C0 2 

Air 

Hydrogen (H) 

H + , H 2 O 

Water 

Oxygen (0) 

O 2 -, OH- 

Air 

Nitrogen (N) 

nh 4 + , no 3 

Air fertilizer 

Phosphorus (P) 

H 2 PO 4 -, HPO 4 2 -, PO 4 3 - 

Soil, fertilizer 

Potassium (K) 

K + 

Soil, fertilizer 

Sulphur (S) 

S0 4 2 -, S0 2 

Soil, fertilizer 

Calcium (Ca) 

Ca 2+ 

Soil, lime 

Magnesium (Mg) 

Mg 2+ 

Soil, lime 

Iron (Fe) 

Fe 2+ , Fe 3+ 

Organic matter, soil 

Boron (B) 

H 2 BO 3 -, HBO 3 2 -, BO 3 3 - 

F ertilizer 

Manganese (Mg) 

Mn 2+ , Mn 4+ 

F ertilizer 

Copper (Cu) 

Cu + , Cu 2+ 

F ertilizer 

Zinc (Zn) 

Zn 2+ 

F ertilizer 

Molybdenum (Mo) 

Mn0 4 2 " 

F ertilizer 

Clorine (Cl) 

ci- 

F ertilizer 

Cobalt (Co) 

C0++ 

Soil, fertilizer 


Functions of essential plant nutrients 


^ Nitrogen (N) 

1 . Nitrogen promotes vegetative growth of plants. 

2. It makes plants dark green in colour and more succulent. 

3. It increases the plumpness and protein content in grain. 

4. It is an essential constituent of proteins and is present in many other compounds of great 
physiological importance in plant metabolism. E.g. nucleotides, phosphatides, enzymes, hormones, 
vitamins etc. 

5. It is an integral part of chlorophyll which is the primary absorber of light energy needed for 
photosynthesis. 


6. It also makes larger cells with thinner cell walls. 

7. It increases the ability of absorbing P, K, Ca and other micronutrients by plants. 

8. It increases the proportion of water and decreases the percentage of calcium (Ca) in plant tissues. 
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^ Sulphur (S) 

1 . Sulphur is constituent of some essential amino acids e.g. methionine, cystine, and cysteine. 

2. It is present in many coenzymes such as coenzyme A, thiamine, pyrophosphate and biotin. 

3. It increases the quality of proteins. 

4. It is involved in chlorophyll formation. 

5 . It activates a number of proteolytic enzymes such as papainases . 

6. It simulates root growth and seed formation. 

7. It promotes nodule formation on roots of leguminous plants. 

8. It enhances oil formation in oil crops such as soybean, peanut, flax etc. 

^ Zinc (Zn) 

1 . Zinc is associated with water uptake and water relation in plant. 

2. It is helpful in Reproduction of plants. 

3. It influences the formation of some growth hormones in the plant. 

4. It is involved in many enzymatic reaction. E.g. carbonic anhydrase, alcohol dehydrogenase, 
phosphodiesterase and synthesis of cytochrome C. 

5. It is involved in auxin metabolism like tryptophan synthetase, tryptamine metabolism. 

^ Phosphorus (P) 

1 . Phosphorus is involved in flowering, fruiting and seed formation. 

2. It hastens the maturation of crops thus counteract the effect of excess nitrogen application. 

3. It helps the formation of later and fibrous roots. 

4. It increases the number of tillers in cereals and thus the number of shoots is increased which finally 
bear ears and grain. 

5. It increases the disease resistance of plants. 

6. It has a great role in energy storage and transfer. 

7. It is a constituent of nucleic acid, phytin and phospholipids. 

8. It is involved in cell division and development, fat and albumin formation. 

9. It gives strength to the straw of cereals thus help to prevent lodging. 

10. It encourages the nitrogen fixing function of nodule bacteria which is particularly important for 
legumes. 

1 1 . It improves the quality of forages and vegetables. 
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^ Potassium (K) 

1 . Potassium increases the shelf life of vegetables and fruits in storage. 

2. It provides strong stiff straw in cereals and prevents the lodging of plants caused by excessive 
nitrogen. 

3. It helps to cell permeability and aids in the translocation of carbohydrates. 

4. It increases the efficiency of leaf in manufacturing sugar and starch which is particularly important 
for crops like potato, sugar beet. 

5. It increases the disease resistance of plants. 

6. It is an activator of more than 60 enzymes found in plant body. 

7. It helps in formation of protein and chlorophyll. 

8. It encourages normal cell division in young meristematic tissues. 

^ Boron (B) 

1. Boron helps in viable Pollen Grain formation and germination of pollen tubes and thus helps in 
seed formation. 

2. It is required for the development of new cells in meristematic tissue. 

3 . Boron is involved in the synthesis of amino acids, protein and RNA and formation of ribosome. 

4. The primary role of Boron is associated with the calcium (Ca) metabolism. 

5. It increases the solubility of calcium as well as mobility of calcium (Ca) in the plant. 

6. It is associated with translocation of sugar, starch nitrogen and phosphorus. 

7. It regulates carbohydrate metabolism. 

8. It acts as a regulator of K/Ca ratio in the plant. 

# Deficiency Symptoms # 

/ Nitrogen (N) 

1 . Chlorosis starts in old leaves; If deficiency is severe, whole crop appears yellowish. 

2. Poor tillering in cereals. 

3 . Plants mature earlier. 

4. Carbohydrate deposition occurs in vegetative cells causing them to thicken. 
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/ Phosphorus (P) 

1 . Purple orange colour of older leaves but new leaves are deep green. 

2. Less tillering in cereals. 

3. Depressed fruit and seed formation. 

/ Potassium (P) 

1. Older leaves show spots or marginal bum starting from the tips. 

2. Weakening of stem and prone to lodging. 

3. Increased susceptibility to disease, drought and cold injury. 

/ Sulphur (S) 

1 . Chlorosis of younger leaves; under severe deficiency, whole plants become chlorotic. 

2. Delay in mature. 

3. Thin and spindly stem. 

/ Zinc (Zn) 

1. Rusting in strip of older leaves with chlorosis in fully mature leaves. 

2. Poor and uneven growth. 

3 . Leaf size reduced. 

4. Maturity delayed. 

/ Boron (B) 

1 . Pale green of young leaves. 

2. Death of growing points 

3. Fruits and seed formation failure. 

4. Breakdown of internal tissues in fruit crops giving rise too darken areas referred as Black heart. 



